The article focuses on modelling the dependence of the gross money income of Slovak single-member households using relevant factors. The main aim is to construct an appropriate regression model through which to quantify the influence of relevant factors on the gross money income of these households. The article shows the results of an analysis gained from the Household Budget Survey conducted by the Statistical Office of the Slovak Republic in 2012. The basic aim of family accounts is to provide information for the analysis and monitoring of the social situation of households, mainly the structure of their incomes and expenses. The 2012 survey looked at 4,704 Slovak households, 1,098 of which -or 23.3% -were single-member households. Multiple analysis of variance, tests for the equality of marginal means, regression and correlation analysis were all used with SAS Enterprise Guide.
Introduction
This article evaluates the results of the analyses of the dependence of the gross money income (GMI) of single-member households using relevant factors. The analyses were done using the database of cross-sectional data from the Household Budget Survey conducted in 2012. The Household Budget Survey (HBS) is a regular selection inquiry into incomes and expenses of private households. The basic aim of family accounts is to provide information for the analysis and monitoring of the social situation of households, mainly of the structure of their incomes and expenses. 4704 Slovak households took part in the 2012 survey, out of which 1098 (or 23.3% of the total number) were single-member households.
The main aim of my research, the results of which are presented in this article, was to quantify the influence of relevant factors on the gross income of single--member households. For this purpose, it was necessary, with the help of statistical tools, to select from a set of potential factors those which significantly influenced the gross incomes of single-member households, to construct an adequate regression model depicting the dependence of incomes on selected factors and on the basis of this type of model to quantify their influence or, as the case may be, to estimate the rate of their influence on household incomes. The analyses were done with the PROC GLM and PROC REG procedures in SAS Enterprise Guide.
Selecting the Relevant Factors
These independent variables 1 were included in the analysis: I used the Backward Elimination Method to select the relevant regressors from point of view of their benefit to the explanation of the variability of the gross money incomes of single-member households. Those variables which were statistically insignificant on the selected significance level of 0.1 were gradually excluded from the full model. This made it possible to determine that single-member household incomes had not been influenced by age, size or type of municipality where the household (person) lived, their employment status or type of working time. The other variables, which were left in the regression model, significantly helped explain the variability of single-member household incomes. The test results of the significance of the influence of the relevant factors are shown in Table 2 . While analysing the gross money incomes of single-member households, I also concentrated on regional disparities. On the basis of the tests for the equality of marginal means of the single-member household incomes ( Table 3 ) I discovered that single-member household incomes in the Bratislava Region, with significance levels of 0.1 and 0.05, are statistically significantly different from those in the other regions of Slovakia (all p-values given in the bottom row of Table 3 are lower than the level of significance). Furthermore, a statistically significant difference in the marginal means of single-member household incomes was not confirmed between any other pair of regions in Slovakia (Fig. 1) . The 90% interval estimates of marginal means Fig. 2 . This figure also clearly confirms that average incomes of single-member households in the Bratislava Region are significantly higher than those in all the other regions. With a significance level of 0.1, there is no statistically significant difference in marginal means of gross money incomes of single-member households between any other pair of regions. Proceeding from these findings, a variable REGION with two variants was created: BA (Bratislava) and other regions. On the basis of the point estimates of marginal means shown in Table 4 , it is evident that in 2012, provided that all the other independent variables included in the regress model are fixed, the average gross money incomes of single-member households in the Bratislava Region were higher on average by 66.78 euro than in the other regions. On the basis of the p-value shown, this difference is statistically significant on each commonly used level of significance.
Estimating the Regression Model
To avoid distorted results owing to outlying and influential observations (see Bollen & Jackman 1990 , Cook 1997 , Cook & Weisberg 1982 , Vojtková & Labudová 2010 , I used Cook's statistics and DFFIT statistics to detect and then delete such observations. From the original file, I deleted 47 statistical units where Cook's statistics and DFFIT statistics both proved that the observation is influential and thus it can distort the results to a considerable extent. These 47 observations represented 4.28% of the whole range of the file and the range was reduced to 1051 statistical units.
Another factor which can negatively influence the quality of the model, and especially the interpretability of regression coefficients in an estimated regression model, is a high level of multicollinearity. The variables current economic activity and length of working time contributed to multicollinearity to the greatest extent. These were identified through the variance inflation factor (VIF) and proportion of variance. This is understandable, since persons without working time (who did not work, in other words) comprised the majority of those to whom the variable length of working time within the Household Budget Survey could not have been applied, and, at the same time, had the status of unemployed or economically inactive within the variable CEA. They were then combined, and a new variable, current economic activity, was created with the modifications given in Table 5 . In further analysis, a variable thus defined replaced two of the original variables. The graphic analysis of studentised residuals (Fig. 3) revealed heteroskedasticity of a random component, and therefore the weighted method of least squares was used to estimate the regression model depicting the dependence of gross incomes of single-member households on the aforementioned factors. I therefore applied FGLS method (see Wooldridge 2009 ), which provides a flexible approach to modelling heteroskedasticity. The results in this model show that gender has no statistically significant influence on the income of a single-member household. However, they also confirm that the income of a single-member household is significantly influenced by the type of municipality the household lives in. The final estimate of the regression model is shown in Table 6 .
The model estimated by the weighted method of least squares is, in its entirety, a statistically significant p-value < 0.0001, and all the independent variables incorporated into the regression model at the level of 0.05 statistically significantly influence the single-member household incomes. Variables in the output shown in Table 6 are arranged in descending order according to their benefits to the explanation of variability of the dependent variable (see column Squared Semi-partial Corr Type I). The variable current economic activity contributes to the greatest extent to the explanation of variability of gross incomes of single-member households (37.7%). It is followed by education, which subsequently contributes to the explanation of variability of gross money incomes of single-member households to a lesser extent (7.3%), etc. Despite the fact that only the categorical variables from the set of independent variables were put into the regression model by the variable selection method, the model explains more than 50% of the variability of gross money incomes of single-member households. To be precise, the model explains 53.37% (see R-squared-coefficient of multiple determination: Budayová, Bolek & Šupšák 2013 , Bollen & Jackman 1990 , Cook & Weisberg 1982 , Garson 2012 , Šoltés 2008 .
The coefficient for the intercept represents mean gross money incomes (in euro) of single-member households where the member of this household is employed full--time, single or divorced, has an elementary education and lives in a village not located in the Bratislava Region.
If we concentrate on the current economic activity of the person of a single--member household, then the highest income can be seen in the single-member households where the person is employed full-time. If the single-member household consists of a part-time employed person, the income is lower on average by 193.39 euro. Naturally, the lowest income can be seen in the single-member households where the person is unemployed. The income is lower on average by 419.03 euro than the income of a single-member household with a full-time employed person. The given interpretations are valid on ceteris paribus condition, i.e. provided that all the other independent variables are constant. In 2012 the lowest gross money incomes were in those single-member households where the members had an elementary education. If the single-member household consisted of a person with vocational education, the income was higher on average by 36.53 euro; if it consisted of a person with a secondary education, the income was higher on average by 71.97 euro; if it consisted of a person with higher education, the income was higher on average by 222.22 euro.
If we look at the interval estimates of regression coefficients, we can see that the confidence intervals for regression coefficients pertaining to secondary education and bachelor's degree have a large intersection and therefore in 2012 there was no significant difference between the gross money incomes of single-member households of persons with secondary education and those with a bachelor's degree. This finding is confirmed by Fig. 3 as well. By comparing the estimates of marginal means shown in Table 7 (e.g. 712.88 euro for higher education and 490.66 euro for elementary education) we obtain the differences corresponding to the regression coefficients interpreted for the education variable (e.g. see the regression coefficient 222.22 euro for the variable EDUC Higher education). Concerning the marital status of the person in a single-member household, in 2012 widows had a higher monthly gross money income (85.64 euro, on average) than singles or divorced individuals, again on ceteris paribus condition.
The dominance of incomes in the Bratislava Region was analysed in the 2nd part of this article and the regression coefficient in Table 6 confirmed that in 2012 single-member households in the Bratislava Region had higher gross money incomes on average by 66.78 euro than single-member households in other regions.
Although nowadays a lot of people from villages and smaller towns commute to work in bigger towns, a statistically significant difference was confirmed between the incomes of single-member households in county seat towns and villages. In 2012 single-member households living in county seat towns had higher gross money incomes on average by 20.60 euro than single-member households living in villages.
Resume
The aim of the article was to model the dependence of the gross money income of Slovak one-person households using relevant factors and an estimated regression model to quantify the influence of those factors. The analysis is based on the survey: Household Budget Survey from 2012, which was conducted by the Statistical Office of the Slovak Republic.
On the basis of the methods used -multivariate analysis of variance, tests for the equality of marginal means, regression and correlation analysis -I found that the gross income of Slovak one-person households in 2012 was significantly influenced mainly by these qualitative variables: current economic activity, length of working time, the highest attained level of education, marital status, region, and type of municipality where the household lives. Concerning regional disparities, it was found that there was a significant difference in the mean income of one-person households only between households living in the Bratislava Region and any other region of Slovakia.
After deleting the influential observations, I estimated a linear regression model by the weighted least squared method in SAS Enterprise Guide. The model fulfills assumptions about error terms of regression model and has only a slight degree of multicollinearity. On the basis of the estimated partial correlation coefficients, I sought to determine the strength of the relationship between income and the individual explanatory variables. The effects of particular categorical variables on the gross money income of Slovak one-person households were quantified by marginal means as well as regression coefficients. 
